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Errata 

Page  7  Photo 
caption  should  read 
Typical  stands: 
small  diameter  soft¬ 
wood  (left)  and 
aspen. 


Introduction 

Timber  supply--for  raw  materials  in 
manufacturing  and  for  residential  and 
industrial  fuels--has  been  a  major  con¬ 
cern  in  virtually  all  nations, 
throughout  recorded  history.  In  the 
United  States,  timber  products  play  a 
more  vital  role  than  is  generally 
appreciated-being  produced  in  larger 
tonnages  than  the  combined  annual 
output  of  metals  and  cement  and 
vastly  exceeding  production  of 
plastics.  Our  nation  has  a  large  share 
of  the  world's  forest  resource-but  we 
consume  an  even  larger  share  of  the 
products  manufactured  from  this 
resource.  Thus,  the  long-term  ade¬ 
quacy  of  wood  supplies  has  been,  and 
remains,  a  matter  of  considerable 
public  interest. 

Trees  are  a  natural  resource  that  is 
eminently  renewable,  expandable  and 
flexible.  The  extent  to  which  society 
can  take  advantage  of  these  attributes 
is  governed,  in  large  degree,  by 
technology.  Utilization  technology,  in 
particular,  influences  the  effective 
size  of  the  resource--in  relation  to  na¬ 
tional  requirements.  This  report 
describes  some  of  the  most  recent 
findings  from  research,  by  the  Forest 
Products  Laboratory  and  cooperating 
universities,  aimed  at  extending  U.S. 
timber  supplies.  It  emphasizes  more 
efficient  use  of  wood  in  housing,  pro¬ 
cessing  of  hardwoods  and  logging- 
residue-type  materials,  increased  yield 
from  small  sawlogs,  and  protection  of 
wood  from  decay.  It  also  explains 
briefly  the  general  programs  of  the 
Laboratory  and  describes  technology 
transfer  efforts. 


General  Programs 
of  Research 

The  scientific  staff  is  organized  in 
nineteen  research  work  units  for  ad¬ 
ministrative  purposes;  but  planning  is 
done  in  terms  of  9  major  programs  as 
shown  below: 

Approximate 

1979 

Scientist 


Years 

Lumber  &  Wood  Products 

19 

Adhesives 

6 

Pulp  &  Paper 

21 

Construction  &  Materials 

Properties 

24 

Protection  of  Wood 

10 

Energy  &  Chemicals 

11 

National  Timber  Requirements 

5 

Wood  Anatomy 

4 

Forest  Mycology 

4 

Total 

104 

Research  under  the  first  3  of  these 
titles  is  aimed  primarily  at  im¬ 
provements  in  processing  to  allow  in¬ 
creased  recovery  or  use  of  abundant, 
low-quality  trees  or  residues  for  in¬ 
dustrial  products.  Construction  and 
Materials  Properties  and  Protection  of 
Wood  involve  studies  to  conserve 
timber-based  products  in  use,  through 
effective  engineering  and  construc¬ 
tion  and  treating  practices. 


The  Energy  and  Chemicals  Program 
provides  basic  information  on  techni¬ 
ques  for  production  of  chemicals 
from  wood  and  bark  or  from 
byproduct  streams  at  pulpmills.  It 
also  provides  information  on  fuel 
uses  of  wood. 

National  Timber  Requirements 
Research  develops  information  on 
end  uses  of  wood-including  detailed 
statistics  on  kinds  and  quantities  of 
forest  products  consumed  in  major 
markets.  The  unit  also  evaluates  the 
effects  of  trends  in  economic  factors 
governing  timber  use. 

The  Laboratory's  Center  for  Wood 
Anatomy  Research  is  an  international 
source  of  information  on  wood 
characteristics-advising  industry  and 
Government  on  identification  of  wood 
species  from  all  over  the  world,  and 
on  likely  performance  of  these 
species  in  various  uses. 

The  FPL  Center  for  Forest 
Mycology  Research  is  the  national 
reference  for  identifying  forest -  and 
wood-inhabiting  fungi  and  for 
evaluating  their  relationship  to  forest 
productivity  and  their  basic  role  in 
wood  products  deterioration. 

All  of  these  programs  are  described 
briefly  in  "PROSPECTUS  '79- ’80", 
available  from  the  Laboratory  on  re¬ 
quest. 
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Lightweight 
Truss-Framed  House 


In  line  with  FPL's  mission  to 
extern!  the  Nation  s  timber 
resource,  research  in  light  framed 
construction  led  to  the  develop 
merit  of  a  new  concept  called  the 
lightweight  truss  trained  house 
Designed  to  use  less  lumber  per 
square  toot  of  house  and  to  lower 
construction  costs,  this  new 
system  incorporates  a  trussed 
floor  system,  a  trussed  loot 
system  and  conventional  wall 
studs  into  a  unitized  frame  It 
also  allows  tor  energy  saving 
features  such  as  thicker  insula 
lion  and  reduced  window  area 
To  demonstrate  this  new 
building  system,  the  Forest  Pro 
ducts  Laboratory  and  the  Universi 
ty  of  Wisconsin,  Department  of 
Agricultural  Engineering  col 
laborated  in  constructing  a  pro 
totype  three  bedroom  ranch  st\le 
house  on  one  of  the  University's 


experimental  farms  A  three  man 
crew  with  a  light  crane  and 
operator  framed  the  28  by  48  foot 
house  in  only  8  hours  Due  to 
structural  improvement  provided 
by  this  design,  the  framing  units, 
made  only  from  2  by  4  inch 
lumber,  were  placed  .'4  inches 
apart  Instead  of  the  usual  18 
inches 

Based  on  competitive  bids  tor 
the  truss  framed  house  and  its 
conventional  counterpart,  a  sav 
mgs  of  approximately  $.’,800  was 
realized  for  the  truss  trained 
system  As  the  system  becomes 
more  widely  used,  such  savings 
can  be  expected  to  increase  In 
vented  by  Roger  l  Tuomi,  an 
engineer  at  the  Forest  Products 
Laboratory,  the  system  is 
patented  under  Public  Patent  No 
4,005.556  and  assigned  to  the 
people  of  the  United  States 
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Getting  the  truss  framed  house  from  con 
i  not  to  ea  fv  n  'e  of  h\  4  umhe> 
f  ah'  » 'at  v  the  f  oo  trusses  J1  ('o  f  :eo 
structi  a  t'uss  'tames  4'  On  s  te  erection 
»\i  r  .1  v  f  amexi  house  f*  Comp  eteO 
house 
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Structural  Flakeboard 
for  Walls 

and  Roof  Decking 


Residues 

To  achieve  better  use  ot  the 
timber  resource,  the  Forest  Ser 
vice  developed  a  structural 
flakeboard  from  forest  residue 
that  includes  timber  damaged  by 
insects,  disease  and  tire,  logging 
residues,  and  precommercial  thin 
rungs  Research  involving  a 
number  of  Forest  Service  units 
and  the  National  Particleboard 
Association  was  carried  out  in 
economics  and  marketing, 
harvesting,  pre  processing, 
materials  and  processing  The 
Forest  Products  Laboratory 
fabricated  and  assessed  the  per 
formance  of  4  by  8-foot  panels 
from  Douglas  fir  forest  residues 

Panels  used  as  wall  sheathing 


Removing  finished  f  akeboard  panel  from 
the  press 


exceeded  specified  acceptance 
standards  tor  full  si?e  walls  The 
panels  met  maximum  load  and 
deflection  recommendations  ot 
the  Uniform  Building  Code  for 
roofs  and  floors  Under  fire  ex 
posure.  the  panels  demonstrated 
a  Class  B  flame  spread  rating  and 
exceeded  the  fire  endurance  re 
quirements  tor  exterior  walls  of 
one  and  two-family  dwellings 


■P 

L— J 

Hardwood 

The  residual  limbs  and  bran 
ches  in  lops  of  merchantable 
hardwood  trees  and  entire  low 
quality,  small-diameter  hardwood 
trees  can  provide  the  wood 
resource  for  a  structural 
flakeboard  suitable  for  roof  deck 
mg  in  industrial  and  commercial 
buildings 

Laboratory  tests,  made  in 
cooperation  with  Purdue  Universe 
ty  scientists,  indicate  that  com 
mercial  flakeboard  roof  decking 
could  meet  the  engineering  re¬ 
quirements  for  roof  decking, 
economically.  In  addition,  it 
would  have  a  better  thermal  in¬ 
sulation  value  than  some  alter¬ 
native  roof  decking  materials. 


Structural  tldKcboatcl  or  e\tt'iior  ot 
roust' 


Yield  from  Small  Logs 

Although  the  national  volume 
ot  timber  shows  a  continuing  in 
crease,  a  great  proportion  of  the 
gain  is  in  the  growth  of  small 
diameter  trees  To  allow  greater 
use  of  these  small-diameter  trees 
and  extend  the  yields  from  our 
forests,  new  technology  has  pav 
ed  the  way  to  increased  lumber 
recovery  by  reducing  errors  in 
sawing  decisions  It  also  permits 
the  production  of  lumber  wider 
than  the  log  from  which  it  is  saw 
ed 

The  Best  Opening  Face  (BOF) 
program  can  Improve  yield  from 
small  logs  by  10  percent  or  more 
The  Edge  Glue  and  Rip  (EGAR) 
process  can  add  an  additional  10 
percent  to  yield  and  make  possi¬ 
ble  the  production  of  wide  dimen¬ 
sion  lumber  from  small  logs. 

BOF  employs  log  scanners, 
computer  made  sawing  decisions, 
and  high  precision  computer  con¬ 
trolled  setworks  to  improve  log 
yields.  EGAR  uses  BOF  to  pro¬ 
duce  flitches  that  are  dried  full 
width  Edges  are  squared  up  and 
the  boards  are  glued  together 
edge-wise,  using  waterproof  glue 
to  form  wide,  flat  panels,  which 
are  then  ripped  into  lumber  of 
desired  widths 


Industry  has  attained  yield  in 
creases  ot  10  to  15  percent  by  us 
ing  BOF  EGAR  makes  possible 
an  additional  10  percent  in  yield; 
also  lumber  of  any  width  can  be 
produced  from  small  trees.  A  mill 
owner  could  expect  a  higher  rate 
of-return  on  investment  and 
greater  wood  utilization  from  a 
BOF  and/or  EGAR  mill  than  from 
a  conventional  mill  of  the  same 
size 


Hardwood  Construction  Lumber 

Low  and  medium  density  hard¬ 
woods  provide  a  good  potential 
resource  for  structural  dimension 
lumber  A  substantial  surplus  of 
growth  over  dram  has  been 
reported  throughout  the  hardwood 
range.  The  supply  of  pole  and 
small  sawlog  size  trees  greatly  ex¬ 
ceeds  demand  Species  having 
potential  include  yellow-poplar, 
aspen,  gums,  cottonwood,  soft- 
maple.  willow,  sycamore  and.  on 
the  west  coast,  red  alder.  In  small 
diameter  trees,  knots  are  general¬ 
ly  small  and  tight  in  the  lumber. 
The  species  mentioned  have  good 
nailing  qualities  and  resist  split¬ 
ting. 


Recent  attempts  to  make  studs 
from  several  of  the  named 
species  tailed  because  the  studs 
warped  in  excess  ot  grading  stan¬ 
dards  and  could  not  be  manufac 
tured  economically  Researchers 
at  the  Forest  Products  Laboratory 
have  virtually  eliminated  the  pro¬ 
blem  in  yellow-poplar  and  have 
greatly  reduced  it  in  aspen.  Other 
species  have  received  only  in¬ 
cidental  testing  to  date.  The  quali 
ty  of  studs  was  achieved  by  live 
sawing  logs  into  flitches,  drying 
the  flitches,  and  then  sawing  the 
studs  from  the  flitches.  More  than 
99  percent  of  all  yellow-poplar 
studs  met  warp  requirements  for 
STUD  grade,  and  over  95  percent 
of  aspen  studs  met  the  re¬ 
quirements. 

The  SDR  Concept  (Saw,  Dry, 
and  Rip)  may  provide  a  viable  and 
economic  alternative  for  utilizing 
the  surplus  low  and  medium  den¬ 
sity  hardwoods  The  utilization  of 
this  resource  can  result  in  better 
forest  management,  lower  energy 
requirements  due  to  reduced 
transportation  to  eastern  markets, 
and  some  relief  for  the  softwood 
timber  resource. 


Topical  stands  small  diameter  softwood 
ilettl  and  yellow  poplar 
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Pulp  and  Paper 


Woodpulp  consumes  about  one 
half  of  the  wood  fiber  processed 
in  the  United  States  annually  and 
its  demand  is  expected  to  rise 
substantially  in  the  next  10- 
20  years.  Currently,  softwoods  are 
preferred  because  fibers  from 
hardwoods  are  too  stiff  and  short, 
adversely  affecting  the  paper¬ 
making  efficiency  and  quality  of 
the  final  product  This  is  par¬ 
ticularly  true  in  packaging  papers 
and  linerboard  which  make  up  25 
percent  of  the  U  S.  pulp  and  paper 
production. 

Three  FPL  research  projects 
aimed  at  increasing  the  propor¬ 
tion  of  hardwoods  in  pulp  and 
paper  manufacture  are  press- 
drying,  SOFORM  process,  and 
chemimechanical  pulpjng. _ 

Press-drying,  a  new  process  for 
drying  a  mat  of  wet  fibers  to  form 
paper,  shows  promise  for  making 
high  strength  paperboard  from 
high  yield  hardwood  pulp.  When 
put  into  commercial  use  this  pro¬ 
cess  should  greatly  increase  the 
market  opportunity  for  underutiliz¬ 
ed  hardwoods  It  should  also 
significantly  reduce  the  energy  re¬ 
quired  for  the  manufacture  of 
paperboard. 


SOFORM  process  is  a  treat 
ment  of  paper  and  paperboard 
with  gaseous  formaldehyde  and 
sulfur  dioxide.  It  introduces 
chemical  crosslinks  in  the  fiber 
cell  walls,  reducing  its  natural 
sensitivity  to  water  When  fully 
water  soaked,  a  SOFORM  treated 
fiber  product  retains  over  70%  of 
its  dry  stiffness.  Since  fiber  pro¬ 
ducts  currently  are  overdesigned 
to  compensate  for  the  loss  in 
strength  when  the  material 
becomes  wet,  SOFORM  process 
will  permit  a  reduction  in  fiber 
content  of  the  paper  and  paper- 
board.  This  will  result  in  an  exten¬ 
sion  of  U  S.  fiber  resources. 

The  chemimechanical  process 
is  particularly  suitable  for  making 
high-yield  pulps  from  high-density 
hardwoods.  This  process,  which 
retains  nearly  all  of  the  wood 
lignins,  produces  pulp  yields  in 
the  80  to  90  percent  range  com¬ 
pared  to  those  of  40  to  50  percent 
of  most  processes  and  requires 
less  energy.  Research  is  under 
way  to  improve  the  color, 
strength,  and  drainage 
characteristics  of  pulp  used  for  a 
variety  of  packaging  and  printing 
papers. 
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Conventional  (left)  and  SOFORM  treated 
paperboard  after  several  hours  m  water 


Pulp  and  handsheet  from 
chemimechanical  process 


Paperboard  samples  conventional  (left) 
and  press  dried  linerboard 
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Painting  and 
Finishing  Wood 

Wood  used  on  the  outside  of 
houses  and  other  structures  can 
be  painted,  stained  or  left  to 
weather  naturally  In  the  absence 
of  decay,  it  will  weather  to  a  gray 
surface  providing  its  own  natural 
finish.  The  unprotected  wood  sur¬ 
face  will  slowly  wear  away  at  a 
rate  of  approximately  ' a  inch  per 
century. 

Paints  and  Stains 

Wood,  however,  can  be  pro¬ 
tected  by  paints  and  stains,  and 
when  properly  applied  an  exterior 
finish  may  last  10  years  on  wood 
materials  with  good  paint-holding 
characteristics. 

A  growing  trend  exists  today 
toward  finishing  wood  on  the  out¬ 
side  of  homes  and  other  struc¬ 
tures  that  results  in  a  'natural 
look."  A  semitransparent, 
penetrating  stain  finish  developed 
through  FPL  research  is  an  ex¬ 
cellent.  durable  "natural"  finish, 
particularly  for  rough  textured 
wood  surfaces.  The  first  applica¬ 
tion  may  provide  protection  for  2 
to  4  years  but  reapplication  to 
weathered  surfaces  results  in  a 
finish  that  could  last  for  8  years 
or  more. 

Water-Repellent  Preservatives 

Research  at  the  Forest  Products 
Laboratory  has  shown  that  water- 
repellent  preservatives  (WRP),  us¬ 
ing  simple  wax  based  ingredients, 
result  in  "natural"  wood  finishes 
that  retain  original  look  and  color 
of  wood  siding.  They  can  be  easi¬ 
ly  applied  to  wood  surfaces  and 
provide  protection  against 
weathering  and  against  the  un¬ 
sightly  growth  of  mildew.  The  in¬ 
itial  WRP  treatment  may  last  1  to 
3  years  depending  on  the  severity 
of  exposure,  but  longer  lifetimes 
up  to  4  years  result  when  the 
siding  is  refinished. 


Wood  finishes  paint  (top).  FPL  natural 
stain,  and  water  repellent  preservative 
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OTHER  LABORATORY 
ACTIVITIES  AND 
SERVICES  • 


Technology  Transfer 

Reliable,  scientificalli  proven 
inhumation  is  the  chip!  product 
emanating  from  research  con 
ducted  at  the  forest  Pioducts 
taboiatorx  Interpreting  such  m 
formation,  park  aging  it  fot 
various  media.  and  distributing  it 
through  effective  communications 
tochmgues  oomhlnp  to  achieve 
technologv  tiansfpi  to  an  inguii 
mg  public  ttpgupsts  ivnip  fiom 
main  sectors  of  thp  public 
homeowners,  builders,  code 
authorities.  scientists.  main 
public  and  private  institutions, 
and  oil'Pis  not  onl\  m  thp 
llmtpd  States  but  tiom  countnps 
thioughout  thp  world 

1  v<  I’p  ipsponsnp  to  thp  main 
intpipst  groups  composing  this 
bioad  pul'li,  and  at  thp  samp  limp 
promotP  ginatpi  lisp  ot  ipspaich 
insults  the  l  aboiatorv  s  mtoima 
tion  piogiam  is  dupetpd  thiough  a 
mdp  range  ,d  mpdia  that  includp 
thp  following 

Conferences  A  Woikshops  such 

as 

1  hp  Annual  t  oipsI  Pioducts 
Utilization  Research  Con 
tpipncp 

Itin  Conference  on  Utilisation 
ot  1  topical  I  oipsts  tl'.l.’th 
the  ClarkC  Rentage 
Workshop 

1  hp  Annual  Indushv  l  laison 
Mooting 

Research  Agreements.  with 

Univprsitips 

Institutps 

I  urns  and  Indushv  Associations 
Government  Agpncips 
Indiv  iduals 


Publications  and  Pappis 
compilspd  ot 

1  pchnical  and  Scientific 
Spnulpchnical  and  Special 
I'opulai  and  Instiuctional 

Sppdal  Hiochuips.  dpallng  wltli 

1'iogiam  actn dips 

Peisonnpl  and  organization 
Aids  to  toipst  pioducts 
utilization 

Npws  Releases  and  f  patuips  on 

Research  findings  and 
accomplishments 

Items  of  consumni  Intpipst 

Patents.  such  as  thosp  covpilng 

1  mss  fiamp  house 
I'ombination  sheathing  suppoit 
mpmt'pi  building  pioduct 
I  ipatment  of  w  ood  n  Iffi 
butv  Ipnp  oxide 
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louts  and  Contacts 

fl'l  staff  hosted  ovpi  Il.tHHl 
visitots  and  responded  to  ovpi 
t’O.iHkl  telephone  calls  and 
lettei s.  and 

1'iepaied  Mb  special  touts  foi 
gioups  wltli  educational,  pio 
fnssional  and  genpial  inteiests 

I  OR  MORI  INtORMAllON. 
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thp  toipst  Pioducts  lahoiatoiv 
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